Aim. This histochemical and immunohistochemical study was aimed at examining the brain cellular structures of newborn rats exposed to prenatal immobilization (IMO 
Introduction.
A new type of cytokines of the neurosecretory hypothalamus, the proline rich peptides, isolated from bovine neurohypophysis neurosecretory granules are synthesized in the form of a common precursor protein (neurophysin vasopressin associated glycoprotein) [1] . In the biochemical, immunological, and physiological studies, proline-rich peptide-1 (PRP-1, 15 amino acid residues) has been shown to possess antitumor effect [2, 3] ; strong antiviral and antibacterial activity [4] [5] [6] . Under several pathological conditions, PRP-1 has been shown to be a universal neuroprotector and neuromodulator [7, 8] . Our previous report on the effects of PRP-1 on spinal cord (SC) injured rats indicated the possibility of PRP-1 involvement in the mechanisms of neuronal repair.
Neuroplasticity is a nervous system ability to change at any age and modify its organization and function. Adult brain cell regeneration (neurogenesis, the process of generating new neurons) is demonstrated in many species, including rodents. Its primary functions are to maintain cell homeostasis and to replace cells that die because of injury or disease [9, 10] . The list of adult tissues reported to contain stem cells is growing and includes bone marrow, peripheral blood, brain, spinal cord. Brain plasticity and behavior can be influenced by myriad of factors, including drugs, hormones, maturation, aging, disease, and stress.
Understanding how these factors influence brain organization and function is important not only for understanding both normal and abnormal behavior, but also for designing treatments for behavioral and psychological disorders.
The purpose of the present histochemical and immunohistochemical study was to examine the stress-induced response of brain structures in the rats exposed to the prenatal immobilization (IMO) stress, and to investigate the mechanisms underlying the putative neurogenesis processes.
Materials and methods. White laboratory male rats, 80-100 g body weight, were divided into two groups: 1) intact rats (n = 5), and 2) rats exposed to the acute 120 min prenatal immobilization stress (n = 3).
Following the anesthesia with Nembutal (40-50 mg/ kg), non-perfused control and experimental rats were decapitated and the brains and spanal cords were rapidly removed and fixed in 4 % paraformaldehyde prepared in 0.1 M phosphate buffer, pH = 7.4 for 48 h at 4 o C. Then, the tissues were cryoprotected for 24 h in 0.1 M phosphate buffered saline containing 30 % sucrose.
50-µm free-floating freezing microtome sections were then processed using immunohistochemistry with the Avidin-Biotin-Peroxidase Complex technique [11] and histochemistry by the method on detection of Ca 2+ -dependent acid phosphatase (Aph) activity [12] .
The primary polyclonal antiserum against the PRP-1 in 1:5000 dilution obtained by us according to Ambrosius [13] and monoclonal antisera against the neuroepithelial stem cell marker nestin, astrocytes marker GFAP and mouse stem cells in 1:2000 dilution were used for immunohistochemistry.
Results and discussion. According to histochemical data regarding the Aph activity detection in response to IMO stress, densely stained cells of different sizes and shapes are found in the brain white matter (Fig. 1,  see inset) . Cells resembling mesenchyme cells (Fig. 1,  C) and many round cells in a blood vessel (Fig. 1, D) are demonstrated in the cerebellum. A number of cells, most likely pericapillary pericytes, covered the capillaries and situated in the perivascular area (Fig. 1, E, F) .
Angiogenesis in the developing tissue is known to be a universal process accompanying, in fact, practically all morphological events. And very often, the vessels growth, in particular, determines the intensity of proliferation, differentiation, and formation of new histological structures. Angiogenesis mentioned seems to be the exact reflection of the results presented by Pelletier and coworkers [14] , who demonstrated a culture system for human bone marrow endothelial cells that under the action of tachykinins organize into capillary tubes associated to pericytes.
It is also known that transplanted bone marrow (BM) cells in the brain can differentiate into parenchymal microglial cells and perivascular cells [15] .
There was determined that environmental changes could alter behavior and cognition by modifying connections between existing neurons and via neurogenesis in the hippocampus and other parts of the brain, including SC and the cerebellum [16] .
Immunohistochemical analysis revealed tha PRP-1-immunoreactive (PRP-1-Ir) varicose fibers and varicosities surrounded the cells in almost all brain regions including the n. Cochlearis (Fig. 2 , A, see inset) and are scattered among the blood vessels in the SC (Fig. 2 , B, see inset). A number of cells localized on the capillaries and in the perivascular area in the brain white matter (Fig. 2 , D, see inset) were observed.
GFAP-Ir small cells, resembling the radial astrocytes, with many tortuous processes in close vicinity to arteriols and capillaries were revealed in those cytoarchitectural zones where their small population is determined: subgranular zone of the hippocampal dentate gyrus, spinal cord (Fig. 3, A, B, see inset) and cerebellum (Fig. 3, D-G, see inset) , periventricular zone of adult brain, olfactory system, region under the pia mater, subependimal zone [17] .
A number of dense nestin-Ir cells of different sizes and shapes are revealed in various brain regions: fusiform cells (Fig. 4 , B, see inset) in n. Facialis, triangular (C, see inset), roundish (D, see inset), cells with very short processes and negative nucleus (E, see inset) and with an axon and densely stained ectopied nucleus (Fig. 4 , F, see inset) in the SC anterior horn.
It is notable that round in morphology cell structures situated on the blood vessel in different brain regions demonstrate Ir for all antisera used (Figs 2, C; 3, A, B, F; 4, A, D, see inset) and strong Aph activity (Fig. 1, D, see  inset) .
Brain plasticity occurs in the brain under two primary conditions: during normal brain development and as an adaptive mechanism to compensate for lost function and/or to maximize remaining functions in the event of brain injury. New neurons are generated throughout life from a population of dividing cells known as neural stem/progenitor cells (NPCs) that can differentiate into three main lineage cell types of the nervous system (neurons, astrocytes, and oligodendrocytes) when cultured in vitro. So, from NPCs in non-neurogenic regions giving rise to neurons mediated by the local astrocyte populations. The environment has also been suggested to play a key role in influencing plasticity.
In the present study we demonstrate a number of cells being in the proliferation stage (Fig. 2, E) and small cells with the long and tortuous processes (Fig. 2,  F) immunoreactive for stem cells marker.
The main function of most of the multipotential progenitor cells situated in the periventricular zone of the forebrain and surrounding the SC central canal area in adult rodent CNS [18] [19] [20] [21] is to migrate into the olfactory lobe to produce new neurones and glial cells in the normal brain [19] . It was shown in the injured SC that nestin-expressing periventricular cells start to migrate to the site of injury and to express GFAP [22] . There are also experiments in which the axons have clearly been able to regenerate in vivo on astrocyte processes [23] .
Previously PRP-1-immunoreactivity was noticed in spinal glial cells both in the white matter and among the PRP-1-Ir MNs in the SC injured rats [7] . Besides, in SChemisectioned and treated with Central Asian Cobra Naja naja oxiana snake venom (NOX) rats [24] NOX has been found to result in the survival of the PRP-1-Ir neurons and increase of PRP-1-Ir nerve fibers and astrocytes.
Bone marrow-derived stem cells are tissue-specific stem cells that are capable of self-renewal and can differentiate into cells of different tissues, including mature lineages of blood cells, neural cells both in vitro and in vivo, stromal and skeletal tissue [25] .
Brain cells born in the fluid-filled ventricle migrate to the olfactory bulb via this small «superhighway» that connects them [26] . Pluripotent mesenchimal stem cells purified by Jiang et al. [27] and named multipotent adult progenitor cells (MAPCs) could differentiate into both mesenchimal and neural cells. One marker that is actually detected at the immunohistochemical level in MSCs is nestin [28, 29] .
Appearance of a large cell, half of which is yet located in the SC central canal (Fig. 1, B) and PRP-1-Ir cells migrating from the SC central canal towards the injury area [25] allowed us to assume that they could be the BM-derived neural progenitor cells.
The stimulatory effect of PRP-1 in formation and differentiation of BM stem cells [30, 31] as well as in increase of PRP-1-Ir hematopoietic and mesenchimal cells (not published) of rats exposed to IMO has been suggested. Synthesis of PRP-1 in the immune system cells cannot be excluded, as well, since there is a recent evidence regarding the in vitro synthesis of PRP-1 in lymphocytes, isolated from BM.
Conclusions.
Localization of the hypothalamic neuroprotective proline rich polypeptide in the above mentioned cell structures of the injured brain and SC immunoreactive to GFAP, nestin, and stem cells together with neurons and nerve fibers confirmed our suggestion that PRP-1 could be involved in this recovery mechanism, and supported the hypothesis of its role as neuro-immunological links. 
